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1 
This .invention relatesto ïmprovements .in con - 
stant volume variable speed:driveï .varïe ,pumps.. 
vane type pumps,: when driven .by: a variable 
speed engine, are_objectionable in a number oï_ 
situations because o£the fact.that variations in 
the speed-of operation, of the engine wfll Cause 
the volume of liquid ..delivered :per unit.of rime to 
vary in accordance .viththe: speedof the 
When this..type oï  pump is used in an  hydraulic 
steering system thii objectionable feature:is par- 
ticulariy, noticeable. The: pump-, is,. oî cou'se, 
driven b-y: the same engine: which propel- tbe 
vehicle .and :must be. capable, of furnishing  suit- 
able hdraulic power l'or æteering: regardless of 
the. speed. t which the vehicle is beng driven, 
as steering« must be done af a!l speeds, Il a 
tractor is pzoceeding at very: slow speeçl the 
voIume.,oï oil delivered by the pump for steering 
pnrp.oses may be entirey insufiï.cient to cause 
steering: On the-other: hand,.ïor certain uses 
a.- varie type oï pump may. deliver fo o great 
volume of fluid when the: propelli.ng engire is 
being driven at a.high speed 
Vane-pumps of the y.pe with whic thepresent- 
invention is concerned 'e, howëver, generll 
desirable for use in.hydraulic sysems an4-it4s, 
thereforeï.  genera! object o.the p.resçnt i!venr 
tion tï)provide a.structuro:the c!assde.scribed 
which, is an  impro/ement  oer. the structure 
shown, and  desç.ribed ïn.. my prior application 
Serial.No. 628,45,. file :November- 1,. 1945 and 
which provïdes means wherebF a substantialïF. 
constant, volume of hydraulic fiuid per: unit  
time:is delivered. into the»pressure line :rga'd'- 
less of the speed of the . proPelHng= e_ngine: or 
other prime mover: 
It is amòre speciflC objectof the present- 
vention, to provïde in a pump. of the- class, der- 
scribed having a rotor formed wittTfioatingvares 
and. having :a regUlating ring around thevanes, 
means whereby £hereis anatural thrust on. tlïe 
regulating ring due to oiI pressure4n the:pump 
chamber, in, : direction toward: thë plunger 
therëby make:it unnecessarF to emploF-.a :heay 
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A further object of the invention is:t0:prïvid:.. 
a pump where, there is thrust bering meahs 
supporting, theregulating ring- on one:sdethérer 
of S0..that pressures :will act on the :ring:in a:recr - 
5 tilineal direction .onlF 
With the above=and other objects: in view  the 
invention consists of-. the improved varie pmp,, 
and; al its.: parts, and-combntiçns»: as :set- 
in the.claims; and all eqvalensthereo£- 
10 In.the accompanyg dr awig:,: itlustrig;.oe, 
complete embodiment  oï .the preferred - form: o 
the::inventi0n, in which  theç same4"fereçe :n, 
merls: designate: the same  Parts.:in al o£ 
views  
15 Fig. 1. . a longitudinal sectienaI, view throh 
the pp csing aken.approximtety.on the. lne:. 
I--I ofg. 2; 
g, 2 is a sectionalview  taken approimtely 
on the )line 2--2  of-g- 1-; and 
20 Fig. 3 is a diaammatic view in'side 
shö:the ppapplied-to4he-hydraulicstrv- 
ing systemof a vehicle. 
Reerring m0re. particuiariy t0 the drawig. 
theneral.5 desies amaincaing:portion 
25. havng .a .cylindriçal-o.pchamer& thçrein:. A= 
" drive shaft..] extends axily: oï-- e ¢hambç_ 
dits ends are sta1y jouçnatled.-in opposite 
ends of th e casing-5/as-at 8. d." 9. one end I 
of .the shaft.proj ects-eernl-y .of. the :casngad 
30- ma.be driven=by a.ny, stable- sourcesuch :as She 
power takeoff-Il: from..the, combustion englue - 
i  of.  vehicle I - suçh as.a4raçtoi (.see 1. I)... 
aable- with-the, shot-  and sitiond. 
within:-., the: chamber- 6: is, a roter I havane: ifs 
3   phery concentric,t the vall;of the=cham-- 
5-. ber: 6 
e periphe oï the rotor  is;ïormed 
angled trverselF exending-sls. 15-:0 sld- 
abl-y receiying vanes 16, as is cusomary in van 
40» type oï pump.  Surrounngc the.«ouer- ends 
the vnes is a relating ring I ]; the: 
ameLer ofhich is,substantially:eaer,tha.:the_ 
exteraldiamete oï the rotor;l; 
One  peripheral, portion -Oï :the: regating.ring« 

spring,to urgethe;regiilatoEg-rirïg in.this diec- 45is: contacted_ by: a relativelF, tight, weigh,:_coil: 
tion., Thus.. during, opei'ation .of orbe. pump .less. sping ! .. The-latter: is accommodated/, in the: 
power is «taken to overiome the -tension of the hollow stem portion ! 9»of: a screw 2 and. the« 

spring and there is less possibflity: oï overhea- 
ingtaking place in. the discharge :duct, 
A:futher- object oï, the invention, is- to: pro» 
videa:structure:as abovë described wherein there- 
is: a. differential pistor to: ce the plgm to. 
normay: exert' a- thrt  agt: the- reati-ng 
ring:: in  diYectië, to  cotëact .the:: natual. 

screw is threaded=through he/wall of:th' casing:: 
5 an4 has: a-n exteriorly_ accessible,  end::sothat : 
50 the pressure« exerted ..on the- regulating::ring :by 
the;springç ! 8 ,may: be variel 
Positioned: approximately 90e from the spring:: 
! 8 is,s carriage:  ! having,a cbnce:.surface:¢po: 
tio_n  2t0 fit the peripheral, portionof, the regulat - 
55: inging:a's sh0wïi..in Fig: 2:. Th :carriïge :is:-mv«  
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able in the directions indicated by the arro.ws on 
balls 23 or other anti-friction members. The 
latter are suitably interposed between the car- 
riàge and a supporting block 24. A swingable 
link 25 which is pivotally associated with both 
the carriage and block connects the two members. 
Due fo the slotted pivot 25 in the block, rectflineal 
movement of the carriage on the anti-friction 
balls 23 is permitted. A suitable cover 27 sur- 
rounds the anti-friction balls and said cover may 
have side loops 28 through which sides of the link 
25 pass. The assemblage of the carriage 2 , anti- 
friction members, and block 24 comprises a thrust 
bearing assembly. The block 24 is connected by 
bolts 29 or other suitable means with an exter- 
nally accessible plate 3{}, and the latter is detach- 
ably connected by bolts 3 with a tubular exten- 
sion 32 of the casing 5. 
Opposite the spring fS, the periphery of the 
regulating ring is engaged by the inner end 33 
of a plunger 34. 
Off drawn into the pump through the suction 
line 35 enters an end of the chamber 5 through 
an arcuate port 35. This opening is arranged fo 
direct the off into the space between the rotor and 
regulating ring and between the vanes as is cus- 
tomary. On the opposite side of the axis of 
rotation of the rotor from the intake port 35 is 
an arcuate discharge port 37 which communicates 
with an ourlet passageway 38 leading through a 
passageway 39 and through an orifice 54 fo a 
reduced pressure fluid chamber 4{}. If is impor- 
tant to note that the gaps 41 and 42 between the 
ends of the arcuate ports 35 and 37 are located 
off of the conter lines I--! of Fig. 2 about 10°-15 °. 
By this arrangement, the natural thrust on the 
regulating ring, due to the off pressure in the 
pump chamber, extends in the direction indicated 
by the arrow o, which is af right angles fo the 
conter line of the gaps 41 and 42, rather than af 
right angles fo the conter line I--l. Due t the 
fact that movement toward the left, referring fo 
Fig. 2, is prevented by the carriage 21, the off 
thrust indicated by the arrow o is resolved in a 
rectflineal direction toward che end 33 of the 
plunger 34. This force, therefore, supplements 
the force exerted by the spring 18 and eliminates 
the necessity of using a strong spring. 
Connected fo a side portion of the casing 5 by 
bolts 43 is an auxfliary casing 44. The auxfliary 
casing has a cylindrical pressure chamber 45 one 
end of which communicates through a bore 45 in 
the casing 5 with the pump chamber 5. A bore 
47 connects the outer end of the auxiliary casing 
with the other end of the chamber 45 and the 
bore 47 is in axial alinement with the bore 45, 
but is of less diameter. 
The plunger 34 has an inner portion of a diam- 
eter fo fit the bore 45 and has an outer portion 
of reduced diameter fo fit the bore portion 4. 
Piston rings 48 and 49 are positioned in grooves 
in the plunger portions fo form off seals .whfle 
permitting reciprocating movement of the plung- 
er. Carried by an intermediate portion of the 
plunger and positioned within the chamber 45 is 
a disc-like piston 5{} having a peripheral oil seal- 
ing ring 5! seated in a peripheral groove in the 
usual manner. Due fo the difference in the 
diameters of the plunger portions if is obvious 
that the inner face 52 of the piston has less area 
than the outer face 53 fo create a differential 
piston arrangement. The plunger is formed with 
a longitudinal duct 54 which communicates with 
the outer end of the plunger and also through 
transverse ducts 55 af ifs inner end with the pump 

chamber 5. These ducts open the chamber of 
the spring 57 fo the chamber which surrounds 
the regulating ring  7 so that the spring chamber 
is under a negative pressure the saine as the 
5 chamber which surrounds the regulating ring 
The latter chamber is under a negative pressure 
becanse if is in communication with the line 35 
by means of the duct 7{} as shown in Fil. 1. 
Connected fo the outer end of the auxfliary 
10 casing portion 44 and projecting therefrom is a 
cup 55 accommodating a spring 7. The inner 
end of the spring engages a washer 55 which 
surrounds a reduced outer end portion 59 of the 
plunger 34. The spring, therefore, serres to nor- 
15 mally urge the plunger inwardly to the position 
illnstrated. The other end of the spring engages 
a disc 5{} and the-disc is acted upon by the inner 
end of an adjnstment screw . A threaded cap 
52 normally covers the projecting end of the ad- 
20 jnstment screw. If is apparent that manipula- 
tion of the screw 5 wfll vary the tension exerted 
by the spring 57 on the plunger 34. 
The reduced pressure fluid chamber 4{} com- 
municates through an annular duct 53 with that 
25 side of the piston chamber 45 which is adjacent 
the large face 53 of the piston. The chamber 4{} 
is also connected by an orifice 54 of a metering 
valve with the off passageway 9. 
Threaded into the auxiliary casing 4i ls a 
30 metering screw 5 which projects through the 
chamber 4{} and which bas a conical valve end 
adapted to cooperate with the orifice 54 to ad- 
jnstably regulate the volume of fluid delivered 
per unit of rime by the pump into the chamber 4{} 
35 and out through the ourlet line 55 (see Fig. 3). 
In use of the pump, the rotor 4 being in opera- 
tion and the regulating ring being positioned as 
illnstrated in Fig. 2, off or other hydraulic fluid 
will be drawn into the pump through the intake 
4O port  and will be ultimately delivered under 
pressure into the outlet port 37. During opera- 
tion the spring 57 will urge the regulating ring 
toward the eccentric condition illnstrated in Fig. 
2 in which there is a maximum delivery from the 
45 pump. 
Where the pump is fo be nsed in a hydraulic 
steering system 7 of the vehicle 3 (see Fig. 3) 
the parts are so proportioned and the spring 57 
is so adjusted by the screw 5 that the tension 
0 of the spring 57 wfll resist a pressure up fo rive 
hundred pounds per square inch acting toward 
the spring 57..The pressure referred fo is that 
created by the off in the pump chamber, which 
as belote explained bas a natural tendency fo 
 urge the regulating ring toward the plunger 34, 
plus the pressure exerted by the spring 5, plus 
the pressure exerted by the off which flows 
through the bypass 57 fo act on the inner face 52 
of the piston 5{}. 
69 The .metering valve screw 55 is set to permit 
flow into the pressure line 55 of a selected volume 
per unit of rime according to the particular re- 
quirements. In the example which follows, the 
valve is set fo permit a flow of all the off that 
65 can be moved when the differential in pressure 
between the pressure in the passageway 3{} and 
that in the chamber 4 does hot exceed three 
hundred pounds. 
Assuming that there is 230 pounds per square 
70 inch pressure in the passageway 3{} and 200 pounds 
per square inch pressure in the chamber 4{} and 
in the pressure line 55, which differential in pres- 
sure is due fo the continuous outflov through the 
line 55, together with the inabflity of the .orifice 
7 54 to allow more than a predetermined mount 



to  pas into: the line 66 Per unit of time. The 
pesen  invention wfll prevent- this  Pressure dif- 
ferential from substantially exceeding 30 pounds 
regardless of the speed at which the rotor ,4is 
being driven. When the rotor is being driven at 
relatively slow speed; the regulating rfng ,T wfll  
be maintained inthe maximum eccentric position 
as illustrated. If.the speed-of, the rotor increses, 
however, the-excess PresSure in theduct 39dueto 
the restriction of thë orifice 64 wfll act on- the 
face 52 of the piston 5{}, and together wih the 
spring ,6, will serve to overcome the tension Of 
the spring 5 nd more the plunger 34 and piston 
50 outwardly toward the spring 5. his more- 
ment; however is always counteracted by. the 
prëssure of the_ off against the other face 53 of 
the piston. This pressure acting on the large face 
53 will be the-pressure existing in thê Pressure 
line 65. This pressure will permitoutwardm0ve- 
ment Of the piston only a distance which i in 
directproportion to the difference in the pressures 
between that existing in the. passageway 39 arid 
that  existing in the chamber 0. The net result 
will be a small movement of the piston outwardly 
to permit movement of the regulating ring " to 
a less eccentric position and cause a decrease in 
the pumping action and a decrease in the volume 
of off fiowing from the pump throug h the meter- 
ing valve orifice 54. It is thus apparent that the. 
differential piston 5{} wfll act to always maintäin 
a desired, pressure differential between the pas- 
sageway 39 and the pzëssure line 66-. This. will, 
therefre, result in the delivery f a substantialy 
constant volume: by the pump regardless of. the 
speed of the origine ,2 which is driving the rotor 
By having the gaps 4| and 2between the ends 
of the ports 35 and 3 positioned i0°-15 ° off of 
the cênter line |--| of Fig. 2. as illustrated, there 
is a natural oil thrust existing in the spacê be- 
tween£he rotor |.4 and regulating ring | tending 
t aid the spring |6 in moving the: rëgtfiating ring 
toward the plunger 34 and against the tension 
of the spring 5. This natural thrtst is due to 
thê fact that there is a greater percentage oî 
the length of the utlet duct 3 toward the 
plunger 34 so that  the disdharge pressure of the 
oiI is resolved in a directï0n to act toward- the 
plunger. Thus a light spring | 6 may be used With 
the result that when the pumP. is opëratingnor - 
maïly, less power is taken to overcome the tenSion 
of the spring |6: Also there is iess tendenc for 
ovërheating in the dischàrge duCtl 
In addition, bY having thediffërentil faces on 
the piston 5{}, the plunger 34. can exert a thrust 
against the regulating ring to counteract the 
thrust caused by the 0ff-center position of the 
ports 36 and 3. Thus a balance is obtained on 
the two sides of the piston makng a, very sensi- 
tive arrangement. 
By means of the thrust bearing carriage 2 |, 
the ring is so supPorted on one side as to cause all 
movement due to natural off thrust to be res01ved. 
in a rectilineal direction towad theplunger 34, 
Various changes and modffications m be 
ruade without departing from the spirit of the 
invention, and all of such changes are c0ntem- 
plated as may corne within the scope Of the 
claires. 
I claim: 
1. In a varie pump having a rotor provided with 
inwardly directed peripheral recesses, having a 
ïreely rotatable, fioating regulating ring normally 
eccentrically surrounding said rotor, having fiuid 
impelling members movable inwardly and out- 

wrdly in said xotor:recesses with thelr oute ends  
engagëable with the lnner periphery o the, regu,- 
lating ring, and having a casing provided with a 
pump chamber, there being inlet and- outletports , 
5 in an end ofsaid pump chamber,.said pump-hav  
ing a discharge duct leading from said discharge 
port and. there being a metering orifice- of- re- 
stricte.d size interposd, in said discharge-duc.t , 
me.ans for driving safd pump aC varia-ble speeds;i 
10 gnd control means for said regulating ring: 
cluding a plonger movab]y engageble with. a. 
peripheral portion, of said regulating ring,, sa, id  
plunger having differenti,al piston mechanism 
associated therewith responsive to changeg in the 
15 pressure differential between the duct portions on 
the two sides of said metering orifice, and' 
thrust bearing having a concave part shaped 0 
fit and engageable with a perïpheral portion Of. 
said ring which is opposite s,aid inlet port,, said: 
29 thrust bear]ng including a carriage mounted fr 
movement in a direction parallel to the axis', df 
said plunger, the inlet and ourlet ports being: so 
!ocated with. respect to the axis of said plunger. 
that the discharge pressure of off in the pump 
2 chamber exerts a natural thrust on the regulatr 
ing ring in a direction to cause moç¢emen of the 
ring and thrust bearing carriage toward the 
p!ilnger. 
2. In a varie pump having a rotor providedwith 
30 inwardly direced peripheral recesses,, having, a 
fioating regulating ring. normally eccertricaiiF 
surrounding, said rotor, having fiuid impelling 
members movab!e inwardly and outwardly insàid 
rotor rëcesses with their outer ends engage.able 
35 with the inner periphery of the regulating ring, 
and having a casing provided.with a pump cham- 
ber, there being an arc.uate inle_t port in an end. 
of said pump chamber extending ïor less. than. 
180 °, and there, being an arcuate discharge port 
0 in said end of the pump chambe[ also extending, 
for. less than 180 ° and of substantia]ly the same 
length as said inlet port, there being a gap be- 
tweën one pair of. adjacent ends of said arcUate 
ports and thm:e being a. diametrically oppositelF 
4 disposed gap between the other ends of said ports,. 
said pump having a discharge duct leading fom 
said discharge port and there being a metering 
orifice of restricted size interposed in said dis_-. 
charge duct, means for driving said pump at 
$0 variable speeds, and control.means for said regl-- 
lating.ring including a pinnger movably engage- 
able with a peripheral portion of said regutating 
ring, said plunger, having differential pistpn:.  
mechanism associated therewith responsive 
5 changes in the pressure differential between, the 
duct portions on the two sides of said. meteing 
orifice, said gaps between- the ends of. the: inletï 
and ourlet ports being so located outof atinement. 
with the axis of said plunger tha. the discharge 
60 
pressure of Off in the pump chamber exerts a 
natural thrust, in. a predetermined direction, and 
means.for dîrecting movement, of the regulating 
ring Which .is in respOnse to .said thrust, toward  
65 thê plUhger, 
3. in a vne pump. hav-ïng a rotor, proided With 
inwardly directed Peripheral recesses, having a 
floating regulating ring normally,, eccentricalIy- 
surrounding said rotor, havfiag lïuid impelling. 
70 members movable inwardly and outwardly in said 
rotor recesses with their outer ends engageable 
with the inner periphery of the regulating ring, 
and having a casing provided with a purnp cham- 
ber, there being an arcuate inlet port in an end 
75 of said pump chamber extending for less than 
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186 , iid there being an arcuate discharge port 
in said end of the pump chamber also extending 
for less than 180 ° and of substantially the saine 
length as said inlet port, theïe being a gap 
tween one pair of adjacent ends of said arcuate 
ports and there being a diametrically oppositely 
disposed gap between the other ends of said ports, 
said pump having a discharge duct leading from 
said discharge port and there being a metering 
orifice of restïicted size Jnterposed in said dis- 
charge duct, means for driving said pump at vari- 
able speeds, and control means for said regulating 
ring including a plungeï movably engageable with 
a peripheral portion of said regulating ring, said 
plunger having differential piston mechanism 
associated therewith responsive to changes in the 
pressure diffeïential between the duct portions on 
the two sides of said metering orifice, and gaps 
between the ends of the inlet and ourlet ports be- 
ing so located out. of alinement with the axis of 
said plunger that the discharge pressure of off 
in the pump chambeï exerts a natural thrust in 
a predetermined direction, a thrust bearing hav- 
ing a carçiage engaged by the periphery of said 
regulating ring, said carriage being mounted for 
movement in adirection parallel fo the axis of 
sald plunger and being positioned to direct more- 
ment of the regulating ring which is in response 
to said thrust, toward the plunger. 
4. In a varie pump having a rotor provided with 
inwardly directed peripheral recesses, having a 
freely rotatable, fioating regulating ring normally 
eccentrically surrounding said rotor, having fiuid 
lmpelling members movable inwardly and out- 
wardly in said rotor çecesses with their outer 
ends engageable with the inner periphery of the 
regulating ring, havirig a casing providid with a 
pump chamber, and having a iischarEe duct lead- 
ing from said pump chamber, there being a 
metering orifice of restricted size interposed in 
said discharge duct, means for driving said pump 
ai variable speeds, means engageable with a pe- 
ïipheral portion of said regulating ring to urge 
said ring in one radial direction, means engage- 
able with an opposite peripheral portion of said 
regulating ring to urge the ring in the opposite 
radial direction and including a differential 
piston responsive to changes in the pressure dif- 
feïential between the duct portions ou the two 
sides of said metering orifice due to changes in 
the speed of said driving means for causing said 
pump to deliver a substantially constant volume 
of fluid regaïdless of variations in the driven 
speed of the punp, and a thïust bearing having 
a concave part positioned to fit and be engaged 
by a peripheral portion of the ïegulating ring 
which is located intermediate the two regulating 
ring urging means, said thrust bearing having a 
ïectilineally movable carriage portion in contact 
with the regulating ring. 
5. In avane pump having a rotor provided with 
inwardly diïected peripheïal recesses, having a 
regulating ring normally eccentrically surround- 
ing said rotor, having fiuid impelling members 
movable inwardly and outwaïdly in said rotor re- 
cesses with theiï outer ends engageable with the 
inner periphery of the ïegulating ring, having a 
casing pïovided with a pump chamber, and hav- 
ing a discharge duct leading from said pump 

chamber, there being a metering orifice of re« 
stricted size interposed in said discharge duct, 
means for driving said pump at variable speeds, 
means including a spring for urging said ring in 
 one radial direction, and means engageable with 
a peripheral portion of said regulating ring to 
urge the ring in an opposite radial direction from 
the direction in which if is urged by said first 
mentioned means and including a piston having 
]0 oppositely disposed faces of different area re- 
sponsive to changes in the pressure differential 
between the duct portions on the two sides of 
said metering orifice due to changes in the speed 
of said driving means for causing said pump to 
]5 deliver a substantially constant fiow of fiuid ïe- 
gardless of variations in the driven speed of the 
pump, there being means on the pump side of 
said metering orifice affording communication 
between said discharge duct and the side of the 
20 piston chamber adjacent the smalleï face of the 
piston, and there being means on the opposite 
side of said metering orfice affording communica« 
tion between the discharge duct and the side of 
the piston chamber adjacent the larger face of 
25 the piston. 
6. In avane pump, a casing having a pump 
chamber and having a bore communicating with 
said pump chamber, a rotor rotatable in said 
pump chamber, vanes projecting from the pe- 
30 riphery of said rotor and mounted for inward and 
outward movement, a regulating ring surrounding 
said vanes and having its inner periphery en- 
gaged by the outer ends of said vanes, a plunger 
slidable in said casing and having an inner end 
35 engageable with a peïipheral portion of the regu- 
]ating ring, resilient means acting on said plunger 
to normally urge the regulating ring in one radial 
direction to a position of maximum eccentricity 
with respect to said rotor, resilient means urging 
40 said regulating ring in the opposite radial direc- 
tion to the direction in which if is urged by said 
plunger, a piston on said plunger intermediate the 
length thereof having oppositely disposed faces 
of different area, there being a piston chamber in 
4 said casing within which said piston is movable, 
said pump chamber having a .dischaïge duct lead- 
ing therefrom and including a metering orifice, 
and there being means on the pump side of said 
metering orifice affording communication be- 
0 tweeri said discharge duct and the side of said 
piston chamber adjacent the smaller face of the 
piston, and there being means on the opposite 
side of said metering orifice affording communica- 
tion with the side of the piston chambeï adjacent 
55 the largeï face of the piston. 
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